Background Torsade de pointes is characterized not only by its particular ECG pattern but by its context of congenital or acquired long QT syndrome and the long coupling interval of the initial premature beat.
Methods and Results We observed 14 patients aged 34.6±10 years (mean±SD) with no structural heart disease who presented with syncope related to a typical ECG aspect of torsade de pointes. However, there was no evidence of long QT syndrome, and the torsade had the unusual particularity of an extremely short coupling interval of the first beat or of the isolated premature beats (245±28 milliseconds). In 10 cases they deteriorated into ventricular fibrillation. Four patients had a familial history of sudden death. Only 2 patients had a tachyarrhythmia inducible by programmed stimulation. At T orsade de pointes typically is characterized by its ECG pattern of nonuniform but still organized electrical activity, with progressive changes in morphology, amplitude, and polarity of the QRS complexes, whose peaks twist around the isoelectric baseline before ending spontaneously.' The main interest of clearly defining a new ECG entity, at a time when numerous ECG documents were gathered in the developing intensive care units, was to differentiate torsade de pointes from true, non-self-terminating ventricular fibrillations (VF) and polymorphic ventricular tachycardias (VT) . A large part of the diagnostic problems that may remain after an attentive examination of these various types of ECG tracings is in fact resolved by the environment of torsade de pointes: the congenital long QT syndrome and its familial history, the etiologic factors of the acquired long QT syndrome, and in the precipitating causes of torsade de pointes. From the pure ECG point of view, the unusually long coupling interval (600 to 800 milliseconds) of the initial beat of the torsade de pointes is a major diagnostic criterion.
A large consensus now exists not to uniformly consider ventricular tachyarrhythmias observed in diseased hearts and to use as adequately as possible the various terms of torsade de pointes, VF, and monomorphic or polymorphic VT. In contrast, ventricular tachyarrhythmias observed in the absence of structural heart disease are much less documented, and gathering experience about "idiopathic VF" is highly suitable.2 This term most probably covers different clinical/ECG entities.
The purpose of this study is to report on the clinical course, ECG features, and electrophysiological findings of 14 patients who presented with remarkably consistent patterns that may form a new ECG entity that we propose to call the short-coupled variant of torsade de pointes.
Methods

Study Patients
The 14 cases were selected among patients with no structural heart disease, referred to our institution over a period of 20 years (1972 to 1991) after severe syncopal attacks due to documented ventricular tachyarrhythmias initially qualified as VF. All patients had a physical examination, chest radiography, 12 -lead ECG, and M-mode or two-dimensional echocardiography, but only 9 
Twenty-four-Hour Holter Monitoring
Holter monitoring was performed with 2-or 3-channel recorders, and the data were processed through the ATREC II system3 for studying arrhythmia behavior and heart rate variability (HRV). The nonspectral, time domain HRV analysis that we developed is based on selectively studying the oscillations of the heart rate according to wavelength.4.5 Briefly, a heart rate oscillation is defined as a shorter or longer sequence of RR intervals forming an acceleration or a deceleration, preceded and followed by opposite trends involving half the number of cycles of the central sequence. Shorter or longer oscillations are defined in terms of number of beats of this central sequence independent of the heart rate value. They are quantified in terms of number (per minute) and amplitude (in milliseconds), ie, the difference between the longest and shortest cycle within an oscillation. The product "number times amplitude" (ms* min') provides in the time domain an equivalent of the power spectrum in the frequency domain. The "short" (central sequence of 2 to 4 cycles) respirationrelated heart rate oscillations are tightly correlated with the 0.2 to 0.4 Hz peak in the frequency domain4 and reflect the vagally mediated modulation of the heart rate. The "mean" (8 to 12 cycles) and "long" (15 to 30 cycles) oscillations coincide with the mid-and low-frequency peaks, and they predominantly depend on neurogenic and humoral sympathetic influences. When defining the mechanism of the different types of heart rate variations, it is obvious that most phenomena depend on a balance rather than on the effect of a single action of a part of the autonomic nervous system. The heart rate oscillations covering 10 to 20 seconds, the so-called Mayer waves, are certainly involved with sympathetic innervation; however, this fact that does not imply that they only reflect the sympathetic activity and that the vagal drive is not involved.
Electrophysiological Study
Programmed electrical stimulation was performed in all patients in the absence of treatment. Single, double, and triple ventricular extrastimuli were given in sinus rhythm and on paced cycle lengths of 600, 500, and 400 milliseconds. Depending on the results and the time of the study over the 20-year period, various drugs were administered intravenously either to favor or to prevent the arrhythmia inducibility: isoproterenol infusion (at a rate sufficient to accelerate the cardiac frequency at 150 to 160 min'), atropine ( The main difference between the entity we describe and the classic torsade de pointes is the fact that in our cases the coupling interval of the first beat of the torsade de pointes is very short (245 ±28 milliseconds; range, 200 to 300) in contrast to the long coupling interval of the first beat in the classic torsade de pointes. The morphologies of this first beat and of isolated ventricular premature beats (VPBs) when present were strikingly similar in 9 patients, with a left-axis deviation (-45°) and a left bundle branch block pattern (Fig 3) . This morphology was different in the 5 other patients in terms of axis (right axis) and/or bundle branch block pattern (right), but the coupling interval was always short.
Clinical and Laboratory Features
The 14 patients in whom we observed the shortcoupled variant of torsade de pointes had common clinical characteristics in addition to the ECG syndrome (7 men and 7 women; mean age, 34.6±10 years) ( Table 1) . Four patients had a familial history of sudden death (no genetic study has been performed). Three had a history of palpitations. No patient had chest pain (including before syncope), shortness of breath, alcohol or drug abuse, known toxic exposure, or was receiving antiarrhythmic drugs. A significant potassium depletion (2.9 mmol/L) was the occasion of the first episode in 1 patient (patient 8). Syncope was provoked by emotion in 2 patients (patients 3 and 14) and by exercise in 1 patient (patient 10). The initial symptom was syncope with no need of cardiac resuscitation in 13 patients. Torsade de pointes and VF were documented in these patients only shortly after their admission in the hospital, with a mean of 6.5 (Fig 4) the mean 24-hour heart rate did not statistically differ (using ANOVA) between the 2 groups, although it was slower in patients than in normal subjects (72.7+10.3 versus 79±7 beats * min1, respectively). The day-to-night ratio of the heart rate, a particularly stable characteristic of the autonomic ner-QRS/mi 12) who are asymptomatic at a mean 7-year follow-up (range, 1 to 16). However, 3 of them have persistant short-coupled VPBs (isolated, couplets, and triplets) documented by 24-hour ECG recordings. In 1 of the 12 patients initially treated with verapamil, the treatment was stopped because this arrhythmia was supposed to be bradycardia dependent (patient 13). Among our 14 patients, 7 experienced a probable arrhythmia recurrence: 3 on verapamil, shocked by the ICD in 2 cases and fatal in 1 case; 2 on ,-blockers, resulting in death in both cases; and 2 without drug treatment, shocked by the ICD in 1 case and resulting in death in 1 case. The mean time between the first ventricular arrhythmia and the recurrence was 34.4 months (range, 6 to 54 months). Discussion
We report a group of 14 patients presenting with remarkably consistent clinical and ECG patterns that should be identified in the setting of idiopathic, potentially lethal ventricular tachyarrhythmias. These young adults of either sex with no detectable structural heart disease experienced syncope caused by severe ventricular tachyarrhythmias. The ECG displayed typical torsade de pointes, with an unusually short coupling interval (always less than 300 milliseconds) of the first beat of the torsade de pointes or of the isolated VPBs, a characteristic that seems to be specific to this new ECG entity in the absence of any acute disease. There was no long QT interval at any time; there was a familial history of sudden death in 30% of the cases, and the natural history of sudden death was accounted for by the tendency of torsade de pointes to deteriorate into VF (10 of 14) .
This arrhythmia fulfills the ECG criteria of torsade de pointes, a term that was coined to differentiate the ECG pattern of particular tachyarrhythmias from either VF or polymorphic VT. The pattern in a single lead may be suggestive and even sufficient to make the diagnosis, although its absence in a single lead does not permit rejection of the diagnosis. However, an important difference compared with classic torsade de pointes is the unusually short rather than long coupling interval of the first beat of the torsade. This is why we call this entity the short-coupled variant of torsade de pointes.
Clinical and ECG Features
To our knowledge, only a limited number of similar cases with sufficient information to recognize the major features of the short-coupled variant of torsade de pointes have been published8-'5 ( 
